Radiation response of human normal and leukemic hemopoietic cells assayed by in vitro colony formation.
The effect of ionizing radiation on the survival of bone marrow cells from patients with acute nonlymphocytic leukemia or from hematologically normal controls was studied using colony formation as an endpoint. A modified agar culture method which incorporated daily feeding with new medium was used to allow the growth of leukemic cell colonies. Analysis of radiation-dose survival curves revealed that normal bone marrow cell populations exhibited a relatively steep slope, with values of D0 ranging from 0.5-1.3 Gy (mean = 0.82 +/- 0.22 Gy). There was essentially no shoulder to the survival curves, with Dq values ranging from less than 0 to 0.3 Gy. The leukemic cells tested displayed survival curves that did not differ qualitatively from those obtained with normal cells, i.e., steep slopes and neglible shoulders. However, the average value of the D0 (0.62 +/- 0.15 Gy) was statistically different (p less than 0.025) than that obtained for the normal cells. The results of these studies may have implications both for the use of radiation therapy for the treatment of malignant hemopoietic diseases, and for total body irradiation prior to bone marrow transplantation.